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A recent review by the International Agency for Research on Cancer {IARC) updated the assessments of the more than 100
agents classified as established Group 1 human carcinogens {IARC Monographs Volume 100). This exercise was complicated by
the absence of a broadly accepted, systematic method for evaluating mechanistic data to support conclusions regarding human
risk from exposure to carcinogens. IARC therefore sponsored two workshops in which an international Working Group of
experts identified 10 key characteristics, one or more of which are commonly exhibited by established human carcinogens.
These characteristics provide the basis for an objective approach to identifying and organizing results from pertinent
mechanistic studies. The ten characteristics are the abilities of an agent to: {1) act as an electrophile either directly or after
metabolic activation; (2) be genotoxic; (3} alter DNA repair or cause genomic instability; {4) induce epigenetic alterations; (5}
induce oxidative stress; {6) induce chronic inflammation; {7) tbe immunosuppressive; {8} modulate receptor-mediated effects;
{9) cause immortalization; and, (10} alter cell proliferation, cell death, or nutrient supply. We describe the use of the 10 key
characteristics to conduct a systematic literature search focused on relevant endpoints and construct a graphical
representation of the identified mechanistic information. Next, we use a number of Group 1 carcinogens as examples, to
illustrate how this approach may work in practice. The approach described is similar to that currently being developed and
implemented by the U.S. EPA’s IRIS Program and the U.S. National Toxicology Program.
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